Molecular and cellular cascades in seizure-induced neosynapse formation.
Limbic seizures induce in vulnerable structures, such as the hippocampal complex, morphologic changes that may contribute to the development of epilepsy. They include neuronal cell death, reactive gliosis, and neosynapse formation. In temporal lobe epilepsy patients, cell death develops in Ammon's horn and the hilus. This cell death involves both necrotic and apoptotic mechanisms and is likely responsible for the initiation of the glial reaction that consists of astroglial and macrophage proliferation and hypertrophy. Reactive astrocytes acquire the phenotypic properties of type 2 astrocytes and express trophic factors (e.g., bFGF), cell adhesion molecules (e.g., NCAM), and substrate molecules (e.g., tenascin-C). Seizures induce in the hippocampus a synaptic remodeling of mossy fibers. Mossy fiber collaterals innervate granule cell dendrites, creating recurrent excitatory circuits. We suggest that collateral branches of MF originate under the influence of trophic factors and as a consequence of an overproduction of tubulin polymers. In fact, seizures induce a transient increased expression of tubulin and microtubule-associated proteins in granule cells and mossy fibers. Navigation of mossy fiber growth cones may be facilitated by the interaction with astrocytes, which would exert this effect by producing and excreting cell adhesion and substrate molecules. In light of the results discussed here, one can suggest that in the adult brain, activated astrocytes could contribute to the process of axonal outgrowth and synaptogenesis.